MIL-STD-331B
NOTICE NOTICE 1
| OF CERNGE 1l May 1991

| MILITARY ETANDARD
FUZE AND FUZE COMPONENTS,
ENVIRONMENTAL AND PERFORMANCE TESTS FOR

TO ALL HOLDERS OF MIL-STD-331B:

1. THE FOLLOWING PAGES OF MIL-STD-331B HAVE BEEN REVISED AND SUPERSEDE THE PAGES
LISTED:

| %ﬂ%@w%
I v 1l May 1991 1 December 1989
1 vi 1l December 1989 REPRINTED WITHOUT CHANGE
| vii 1 May 1991 1 December 1989
\ viii 1l December 1989 REPRINTED WITHOUT CHANGE
3 1 May 1991 3 1 December 1989
4 1 December 19895 4 REPRINTED WITHOUT CHANGE
11 1 May 1991 ” i1 1 December 1989
\ 12 1 pecember 1989 12 REPRINTED WITHOUT CHANGE
: 15 1l December 1989 J 15 REPRINTED WITHOUT CHANGE
\ 16 1 May 1991 16 1 December 1989
’ A4-1 thru Ad-4 1 May 1991 A4-1 thru A4-4 1 December 1989
‘ c8-3 1 December 1989 ¢B-3 REPRINTED WITHOUT CHANGE
c8-4 1 May 1991 CB-4 1 December 1989
E5-1 thru BE5-4 1 May 1991 None NEW PAGES

2. RRTAIN THIS NOTICE AND INSERT BEPORE TABLE OF CONTENTS.

3. Holdera of MIL~-STD-331B will verify that page changes and additions indicated
above have been entered. This notice page will be retained as a check sheet. This
issuance, together with appended pages, is a separate publication. Each notice is
to be retained by stocking points until the military standard is completely revised
or canceled.

‘ Cugtodians: Preparing activity:

[ Army - AR Army - AR

. Navy - OS5

: Air Force - 99 (Project 13GP-0020)
' Rev ivities

2 omes  cmoamde 2
LEW OwLiV
-

ER, MI, MT, TE
AMSC N/A F¥SC 13GP

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.



MIL-STD~331B
NOTICE 1

CONTENTS - Continued.

Appe b4 - Mechanical Sheoc egta

al Jolt. s eevnorennsacnsannns et re et ss ettt etan e bt n
A2 Jumble............ f b e earttaniaana S eeraaarareananr e
A3 Twelve-meter {(40-Foot) DIOP... .. .isvseanananans ere e s eaaan .
Ad.1 One and One-half Meter (Five-Foot) DropP....cesvccansassann.
AS Transportation Handling (Packaged PUZeB)......coceseecesaa-

hppendix B — Vibration Tests

Bl Transportation Vibration {Bare Fuzes)........ vasemncaas s
B2 Transportation Vibration (Packaged Fuzes)...... rrersaeeann .
B3 Tactical Vibration.....cesesuicannne Ce bttt terra e merenaan .

Appendix C_~ Climatic Testp

cl Temperature & Humidity........ ceerassaeaaee e crreenenes
c2 VaCuUUmM-SLeam-PreBBULE. .+ - c e v s vrsnansrronsrscassasssnesasensss
cl SAlt FOgQ.eucrensrssvrarensssssssasssnansrassscnsnaceassinsnnnas
c4 WaterproofneBB. . ...ttt nicnesratvesaancstnsscnacenssanaana
c5 Fungus............ S tesemn s st sttt temmemnan
c6 Extreme TempeOrature.....cesecessseas e, .
c7 Thermal SROCK. .ceeecceesrncanrsesannssssassasannsssscnnsnnsss
c8 Leak Datection.. ... oo neieenustaresanesnsassnnananssaca
cs : DUBE . e t.cursstassncnnsnccconersssassnsansmscenssctssseasnscsasn
A nd - _Safet ng a Punctionin epte
jo Primary Explosive Component Saf@ty....cscececasaa feiesanaas
D2 Projectile Fuze Arming Distanee. ....-cceveverssnecccccresas
D3 Time to Alr Burat.....ccvveintrenscncesostasnnnna feeccenecaa
D4 Explosive Component Output......sceesesconcecansrsccnrsoanse
DS Rain Impact (in preparation).............. arrareenrerrerans
A nd ~ Alrcraft Munitjion Tests
El Jettison............ erassaaaa Crreraieaam e m s
E2 Low Altitude Acclidental RBlE@ABO. .. ..csecctcessnccsssancanan
EJ Arrested Landing Pull-off....cc.vverinncannnaaaan chiesieaas
E4 Catapult and Arrested Landing FOFCES.....cccvrsrnascanansass
ES Simulated Parachute Air Delivery........... crssascceenan -
Appendix P - PRlectric and Magnetic Influence Tests
Fl Electrostatic Diecharge......... eeeeetecincseaneneeenanna
F2 Electromagnetic Pulse (in preparation)....... s e e
F3 EED Susceptiblility to EMR (in preparation)....c..cencieeassas
F4 Lightning {(in preparation)......uvivecrenrosescaancanannaasca
Supersedes page v of revision B. v

Page

Al-1
A2-1
A3-1
A4-1

Bl-1
B2-1
B3-1

cli-1
cz2-1
C3i-1
C4-1
cs5-1
c6-1
Cc7-1
c8-1
C9-1

Di-1
D2-1
D3-1
D4-1
D51

El=1
E2-1
E3-1
E4-1
E5-1




B2-1

B3-1

B3-2

B3-3

B3-4A
B3-48B

B3-5
Ccl-1
c2-1

C3-1
c7-1

MIL-STD~331B

FIGURES
Title
Jolt Machine..... e eatvereanannne t i e st eaameaeanan e
Half Sine Shock Pulse and Tolerance....... cr e e R,
Jumble Machine.........ccceecunan B, C e r e s b aannana

Free-fall Orientations for 0.9 m (3 ft) and 2 m (7 ft)
DEOPB . st nseear i tansonessrasrossssnocnnntassascnanananssaan
BEdgewise Dropeescecve.. caseaereaenann teessarecenrecanans
Cornerwise Drop....... cereeenaan cesmnaa St esmnsasresacunuan
Typical Sequential Vibration-Handling (Packaged Fuzes)
Test for Artillery, Mortar and Reccilless Rifle
Ammunition, Cartridges and Fuzes (For Exterior Packs
68 kg (150 1lb8) OF leSB)--utectieraronecnnencasannnsss
Typical Sequential Vibration-Handling (Packaged Fuzes)
Test for Artillery, Mortar and Recoilless Rifle
Ammunition, Cartridges and Fuzes (For Exterior Packs
more than 68 kg (150 1bB) ) ..o cenanansossnnsonaans
Vibration Test Curve for Equipment Transported as Secured
CBIQgO. s i visvassaceesavenaastonnesansassnsnassnsncsosnnanss
Vibration Test Levels for Externally-carried, Air-launched
Ordnance {(Excluding Helicopters)........-. Taeteserasstansen
Vibration Test Curves for Fuzes Installed in Ground-
launched Munitions (Excluding Artillery).....-c.cosvceuvrae
Random Vibration Frequencies, Levels and Test Times for
Fuzes Installed in Shipboard-launched Munitiens...........
Submarine-to~Surface Induced Sinuscidal Vibration.........
Random Vibration Prequencies, Levels, and Test Times for
Fuzes Installed in Underwater~launched Weapons............
Logarithmic SWeBD:.....vcceeetnornsvereastisccnansnnorssrne
Temperature and Humidity Cycle......... teesersrasanernaens
Typical Test Curves of Pressure and Temperature Versus
TiME. o e vvvrennsrsonssoveacsevasansssasasocnasssnsenssonnens
S5alt Fog Test Setup......... Cheerenraas e draeearennes csen-
Thermal Shock Cycle....,...... feeeeeasaa craianmaasan creanaas

AS-10
A5-10

AS-11

as5-11

B2-8

B3-12

B3-13

B3-14
B3-15%

Bi-16
B3-16
Ccl-6

c2-4
c3-6
c7-4




Fiqure

D1-1
D1-2
D1-3
Dl-4
D1-5S
D2-1

D2-2
D2-3
D2-4

D3-1
D3-2
D4-1
D4-2
D4-3
E3-1
E4-1
E5=1
Fl-1

F1-2
F1-3

MIL-STD-331B
NOTICE 1

FIGURES - Continued
itle

Fuze Installation in Test Fixture and Fiberboard Box......
Penetration in Fiberboard vs Fragment Hole Size...........
Typical Test Arrangement for Stab Detonator Initiation....
Typical Test Arrangement for Electric Primer Initiation...
Typical Components of a Fuze Explosive Train..............
Estimated Probability of Arming Versus Distance from

Muzzle (Probit Method).......ceiiieieonsncssanansnanannens
Estimated Probability of Arming Versus Distance from

HMuzzle {Langlie Hethod)....cceeinecinornsoncanonronennonnns
Estimated Probability of Arming Versus Distance from

Muzzle (OSTR Method)..... .ot everonsssansonnsscanoncnsansaa
Estimated Probability of Arming Versus Distance from

Muzzle (Bruceton Method)......ceicriecstovsnanncnn. fereaan
Infrared Detector ASBembly...ccceceeernrennsanncas erebreas
Spotting Charge, Model APG=2.......ccrascctcsnnranrenssnnns
Typical Test FPixtures (Army)....ccciivnronsrcesncsnsnnerea

Typical Test FiXtures (NaVY):seceeecerosronsnvancianerenas
Depth of Dent Measured with Height Gage...................

Arrested Landing Pull-off TesBt Set=UpP....cccacenterrrsrenan
Design Limit Load Factors for Wing-mounted Stores.........
Example of Simulated Load.......cverrercscncscnnnannasensn
Punctional Electrical Schematic for Electrostatic

DiBcharge ApParatuUB......ssceveseccrscssorsosnsnatscncssssns
ESD Waveforms- (500 ohm Beries resistance)...........vuveane
ESD Waverorms— ({5000 ohm mseriens registance)...........c.cuu..

Superseden page vil of revision B. vii

D2-20
D3-8
D3-8
D4-10
D4-11
D4-12
E3-3
E4-4
ES~4

F1-7
F1-8
Fl-8



MIL-STD-331B

TABLES

Table Title Page
5-1 Test Number Conversion......c.cevevcriennnrosnensncanns vess 11
6-1 Test Parameters......... e e iaa e fe e i ceceens ceeness 1B
A2-1 Selection O0f TeB8t BOX@B......rveccrsensns Ceee e mssaee soe. RA2-2
A5-1 Minimum Number of Test Packages.......c-cvo.eiecennnn e caaan A5-2
Bl-1 Sweep Vibration, 5 to 500 Hertz, 6 Hour Test........c..... Bl-3
B1-2 Sweep Vibration, 10 to 500 Hertz, 24 Hour Test.....-»..... Bl-4
Bl-3 Step Vibration, 10 to 500 Hertz, 24 Hour Test.......s..... Bl=5
Bl-4 Step Vibratjon, 10 to 60 Hertz, 12 Hour Test........-..... Bl-5
B2-1 Minimum Number of Test Packages.........-.... e ++ee.. B2-2
B2-2 Vibration Schedule............c.no.. ersesrecceveravansvrenes B2—4
B2-3 Vibration Schedule - Cycling Hethod (for fuzes developed

before 18 May 19B2).....cccrivurvesarrosensensnrsssssnseass B2=5
B2=-4 Vibration Schedule - Discrete Step Method (for fuzes de-

valoped before 10 May 19B82)y............. esiesannversenses B2=H
B3-1 Vibration Criteria for Externally-carried, Air-launched

Ordnance (Excluding Helicopter Ordnance)......sveceeesv.... B3I~10
B3~-2 Vibration Test Schedules for Ground-launched Munitions

{Excluding Artillery).....c.ccv.... cheeseraas e aan +e.e. B3-11
B3-3 Sinusoidal Vibration Freguencies, Levels and Test Times

for Fuzes Installed in Ship-launched Missiles or

MUNIitioNB. sttt eviuseasessnnesnassarvasansactoonsssanannnns B3-11
B3-4 Sinusoidal Vibration Frequencies, Levels and Test Times )

for Fuzes Installed in Undarwataer-launched Miseiles or

Munitiona.........ercvecacnrnnccas ereresvenccsrsesssesaanrs B3I=11
B3-5 Deaign Criteria Chart for Variocus Sizes of Fixtures for

Vibration Testing.....eceveiciorecerensasnnanrcnaresnnan .» B3-12
B3-6 Linear Cycling Rates............... cestemmamae eesecesssanes B3-12
cl-1 Two-chamber Method Test S5chedule....c.uerecceascscensernss Cl=4
Ccl-2 Single-chamber Method Test Schedule...........¢cecvse00... €Cl=5
D2-1 Lower Tail Percentiles Estimated by OSTR Strategies....... D2-17
Dp2-2 Upper Tail Percentiles Estimated by OSTR Strategies....... D2-18
D4~-1 Optional Test Equipment.......seesevsssvsssrsssancsersscass D=7
Fl-1 TeBt PAXrameterS...cccecersrscncsccsanrasnsnsassssssnsraassan F1=3
Fl-2 Suggested Informational Test Parameters.............cec..- P1-S

viii




MIL-STD-331B
NOTICE 1
b
MIL-STD-45662 Calibration Systems Requirements All

. (Unless otherwise indicated, copies of federal and military specification,
standards, and handbooks are available from the Naval Publications and Forms Center,
{ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.1.2 other Government documents, drawinggs and publications. The following
other Government documents, drawings and publications form a part of this standard
to the extent specified herein. Unless otherwise specified, tht issues are those

cited in the solicitation.

DRAWINGS Test
74-2-83 (Army) Primer, M55 Da
81-3-35 (Army) Machine, Jumble Testing, Assembly R2
81-3-56 (Army) Test Holder, Piecemark G4 D4
8-3-150 (Army) Ball Drop Tester D4
9 255 299 (Army)} Jolt Machine Al
8 797 250 (Army) Pixture for Lead Disc Test Assembly and Gage D4
9 297 939 (Army) Spotting Charge (Model APG-2) D3
40 897 (Navy) Drop Tower Construction Ad
LD 166 S3B (Navy) Test Set Mk 136 Mod O D4

LD 267 078 (Navy) Life Test Equipwment (VSP Bax)

QEL 1386-1, =45 Jumble Machine A2
(Navy)

QEL 1387-1 (Navy) Jumble Machine Modification A2

0S5 6341 (Navy) General Ordnance Design Requirements Ccé6

TECHNICAL MANUALS

OD 7547 (Navy) Vacuum-Steam-Pressure Accelerated c2
Aging Chamber.

T™ 10-500-53 (Army) Airdrop of Supplies and Egquipment: ES
& TO 13C7-18-41 Rigging Airdrop Platforms
(Air Force)

(Copies of drawings and publications required by contractors for specific
acquisitions should be cbtained from the contracting activity.)

2.2 Non-Government publications. The following documents form a part of this
standard to the extent specified herein. Unless otherwise specified, the issues of
the documents which are DoD adopted shall be those listed in the issue of the DODISS
epecified in the solicitation. Unless otherwise specified, the issues of documents
not listed in the DODISS are the issues of the documents cited in the sBolicitation
(see 6.5):

Supersedes page J-of Revision B. 3
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AMERICAN SOCIETY FOR TESTING MATERIALS (ASTM) Teet
ASTH-G-21 Standard Practice for Determining Resistance of cS
Synthetic Polymeric Material to Fungi
ASTM-G-22 Standard Practice for Determining Cc5

Resistance of Plastics to Bacteria

ASTM~-A-108 Steel Bars, Carbon, Cold-Finished, Standard Quality D4, B2

ASTM-A-109 Steel, Carbon, Cold-Relled Strip, Specification for B2
{ANSI G 47.1-72)

ASTHM-C-208 Insulating Beard (Cellulosic Fiber) Structural and pl
Decorative

ASTH-E-380 Metric Practice All

ASTM-B-880 Incline Impact Test for Shipping Containers AS, B2

{Application for copies should be addressed to the American Scociety for Testing
Materials, 1916 Race Street, Philadelphia, PA 19103-1187.)

{Non-Government standards and other publications are normally available from

the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational gl_a:vigg_ﬂ_=)

2.3 oOrder of precedence. In the avent of a conflict between the text of this
document and the references cited herein, the text of thls document shall taka
precedence. Nothing in this document, however, supersedes applicable lawse and
regulations uniess a specific exemption has been obtained.

3. DEFPINITIONS

The following definitions of terms uBed within this standard are intended to
provide better application of this standard to all elements of fuzing.

3.1 Alterpnate test. A test procedure which no longer represents standard test
philosophy. Alternate test procedures are retained in Section & of the individual

test, Thavy annlv nn"lu to fuzeso desioned prior to nuhlioad
RS- T =y~ fuzeg Qesigned pra pulaicay

standard procedure.
3.2 Arm. To make a fuze ready to function.

a. If the fugze employs exploaive train interruption, the fuze is armed when
the interruption is removed or when the explosive train elements are brought into
functional alignment.

b. If explosive train interruption is not employed, a fuze is armed when
minimum functioning energy is available and only a firing stimulus is required to
deliver the energy to the initiator.
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Table 5-1. Test Number Conversion.

It gpecification references then use sectione 1 thru 5 of the test
the test indicated below, indicated below unless otherwise specified.
101.3 Al
102.2 A2
103.2 A3
104 er 401 Bl, Section 6.1
105.1 cl
106.1 c2
107.1 c3
108 c4
109.1 Deleted
110.1 C5
111.2 A4
112.1 Ccé
113.13 c?
114 or 402 B2, Section 6.1.1 (5 to 500 Hz vibration), and
A5, Section 6.1.2 (rough handling)
115.3 D1
116.1 c9
117 ES
118 c8
119 eor 404 Bl, Section 6.2
120 or 403 B2, Section 6.2 (5.5 - 200 He vibration), and
AS, Bection 6.2 (rough handling)
121 Deleted
122 B3 e
123 Bl
o112« T T ' B2
125.1 . AS
126 F1
201 thru 205 El
206 EZ
207 How part of D2
208.2 D2
209 E3
210.1 D3
211 or 406 Deleted; replaced by US Army TOP 7-2-506 and -509
212 E4
213 or 405 Deleted; replaced by US Army TOP 7-2-506 and -509
" 301 thru 303 D4
6. NOTES

(Thie section containg information of a general or explanatory
nature that may be helpful, but is not mandatory.)

6.1 Background informatjion. The teste contained in this standard have been
developed over a period of years by designers and users of fuzes. Although they
were developed based on functional aspects unique to fuzes, many of the testse have
been specified in the development and procurement of other ordnance components and

Bupersedes page 11 of revision B. 11 IR IR R
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test equipment. Application of many tests appears to be limited only by the
physical capacity of the test facilities; however, careful consideration should be
given to various aspects of these tests before they are specified.

6.1.1 sSafety. The first aspect is the requirement of safety, due to the
direct presence of explosives in the fuze or in the concommitant effect of the fuze
on associated explosives in the operational sequence of the weapon. The tests shall
reflect complete safety in test conduct, as well as establish that the fuze design
achieves the safety attributes which are required for service use.

6.1.2 short operational time., The second functional aspect is the short
operational time of a fuze in relation to the comparatively longer operational time
and service life of the complete weapon. Each test ghall be devised to provide the
full extraction of information on fuze performance under such restrictive
operational conditions.

6.1.3 oOne-time operation. The third functional aspect ig the one~time iife of
a fuze, a condition which is coincident with the previocusly stated aspect of short
operational time. The one-time performance tests in many instances cause destruction
of the test item or components of the test item, thus restricting subseguent
analysis. The test design shall anticipate and provide for the maximum return of
information under such conditions.

6.2 ZIest content and format. Each test is prepared in a standardized format
divided into seven sections: purpose, description, criteria for passing test,
equipment, procedure, alternate or optional tests, and related information. The
first five gections contain all essential information for setting up and conducting
the test and are mandatory for compliance with this standard. Alternate or coptional
tests in Section 6 may be specified by the test directive. Related information is
not mandatory; it is intended to provide background to the test. The content of
each test section is described below.

6.2.1 Purpose. The purpose of each test shall contain the following
information:

6.2.1.1 Location. The test shall be identified as a labeoratory test or field
test.

6.2.1.2 Safety, reliabjiljity or performance. Tests which determine if the fuze
is safe for use or disposal shall be identified as safety tests. If fuze arming or

functioning ie required either by procedures within the test or by conducting a
aseparate test, the test shall be regarded as a reliability test. If the test
quantitatively measures the operational parameters of the fuze, it shall be
identified a8 a performance test.

6.2.1.3 Llife cycle phase. Identify the fuze life cycle phase which is the
subject of the test. These include storage, handling, transportation, preparation
for use or any combination of these.

6.2.1.4 Environment or performance measurement. state the specific
conditions of the test such as exposure to extreme temperature, vibration, and so

forth, the performance characteristic being measured such as arming distance.

12
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Standard Other
hr - hours kn - knots
8 - seconds rpm - revolutions per minute
min - minute : rps - revolutions per second
g — gravity units
® - degrees

Standard caliber sizes or other units of measure normally specified in English
or metric have not bean converted. Examples include 5-in or 76-mm guns and pressura
expressed in millimeters of mercury.

6.4 Test parameters. Table &-1 provides a summary of test parameters for
MIL-STD-331. These include the purpose of the tests, environmente investligated,
criteria for passing the tests, configuration of the fuze or fuzed munition,

"location, and whether or not the test ie normally performed during development or
production.

6.5 Ispue of DODISS. When this standard is used in acquisition, the
applicable issue of the DODISS must be cited in the solicitation (see 2.1.1, and
2.2).

6.6 Subject term (key word) listing.

Alrcraft munitiona teats
Arming tests

Climatic tests

Drop tests

Electric influence tests
Functioning tests

Jolt teste

Jumble testo

Magnetic influence tests
Safety tests

Shock tests
Transportation tests

VYibration testsn
V racion cestsg

6.7 hangea from vious lssue, Marginal notations are not used in this
rovision to identify changea with respect to the previous issue due to tho
extensiveness of the changes.

15 LT eTTiur. oiE -
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Table 6-1. Test Parameters.

Group N. Title ';::l; En::;vg Criteria for Passing nﬁ':nf_: :’::: Loc. Uf;d
Al JoRt 5 T Safs for use 3 None No Lsb |D,P
Mechanical A2  Jumbla ) T Safe for use 3 None No tsb | D, P
Shock A3 12-m Drop s H Safe for disposal None,l L. { 14 17 DP
A4 15mDrop SRP |HU Safe for use 15 None LI | No 17 D, P
A5  Transportation-Handling |SRP |H\U Operabie Nonell. | Yes |[Lsb [D,P
Bl  Traxsportation Vibration | SR T Oparable Noane No Lab |D,P
Vihration B2  Transportation Vibration 18R T Operohble Nonell {Yes (l3b D P
B3  Tartica) Vibration SR U Operable None No lsb {D. P
€1 Temperature & Humidity | S.R 8 Operghile None No Lsb |D,P
€2  Vacuum-Steam-FPreasure | SR s Operable Nope No lab |D
C3 BaliFog SR3 |S Operabla § None No |Lab |D
Climatic Csa Waterproofoem SR SH Operable 7 Naone No Lab |DP
C5  Fungus SR S Operabla None No Lsb |D
Cé Extreme Temperature SR g Operable None No Lab np
C7?7  ThermaiShock S.R ] Operable None No Lab IDP
cs Leak Detaction P S 1 None No Lab D.p
C9 Dust S.R SHU | OpersbleB Nooe Noe |Lab |D
D1 Primary Explosive S SHTU |8 None |No |Lsb |DP
Compouent Safaty
Safety, Arming {p2  Projectile Puse Arming sp U 110 1L No | Field |DP
Distance
& Functioning | D3 Time to Air Burst P u 1 1L No |Weld [DP
D4  Explosive Component P U 1 Noba No {lsb {DP
DS  Rainlmpact 16 16 u 18 16 Mo 116 ID
El  Jettison 5 u ;l'e for dispogal 12 | L No Field |D
Alreraft g2 LowAlitude Accidental | g v Safe for disposal 12 | L No |Field [D
Muniticn ES  Arrestiod Landing Pulloff | S u Saflefor disposnl12 | L No Pield | D
E4 Catapultand Arrested s8R u Operable L No [Field |D
Landing Porces
g5 Simulatsd Parachute Air | g g H,T,U | Operablc1s Nooa,] | Yes |Field |D
Delivary
F1 Eloctrestatic Discharge 3R HTU Bafe for use 13 None 14 Lab DP
Elactric & ¥2 Elsctromagnetic Pulse 18 1RBR SHTU |Oparable,? 18 Na lsb 1D
;ﬂﬂ 3 &E“%i:upﬂﬂlt! to SR 18 18 16 16 |lab |D
¥4  Lightning 1§ B.R v 18 16 No |Lsb |D

Notex: 1. Specified in the test directive. 2. Normal application: I = development; P = production. 3. No detonation of sxplosive
components. 4. 8§ = safaty, R = relishility, P = performance, 5. The fizze is not required 1o operats aftar s 86-hour test, 6. 8 = storage,
T = trangpoctation, H = bandling, U = use, 7. No svidonce that water bas enterad fuse. 8. inspection porta and labals must be clear
when dust is wiped sway. 9. No detonation boyond interruptar. No ajoction of parta. Noother hazards. 18, In muzsle sufety test, no
detonation permittad beyond lant safety device. 11. Nobe = tast conducted without munition, | = inert round or spotting chargs, L =
live round. 12. No detonation of warhesd atiributed to fuze. 13. Fuze must aiso bs operable aftor human body discharge and air
replenishment discharge (packaged)iesta. 14. Test contains requirements for both bare and packaged fuzex 15, Testdirective may
optionally specify that the fuze be operable. 16. Test io preparation; information to be dotermined. 17. Drop facility may be locatad ina

JALIILY ==L L

laboratory or et an outdoor field test site. 18. At the completion of the malfunctioning Lest, the fuze must be safp for disposal.

Supersedes page 16 of revision B. 16
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TEST A4.1

ONE AND ONE-HALF METER (FIVE-FOOT} DROFP

1. PURPOSE

This is a laboratory safety and reliability test simulating handling and
tactical conditionse. Each unpackaged fuze or fuzed munition must be able to
withstand the required number of 1.5 m (5 ft) drops onto a steel plate.

2. DESCRIPTION OF TEST

2.1 General. This test simulates severe shocks encountered during accidental
mighandling in manufacture, transportation, or service use of fuzes. A8 examples,
fuzes or fuzed munitions may fall off a conveyor belt or truck or be dropped during
weapon loading. Either bare fuzes or fuzes mounted in a suitable, inert-loaded
munition are dropped 1.5 m (5 ft) onto a steel plate which is solidly supported by
gravel or concrete. The equipment shall provide an unimpeded free-fall drop of 1.5
m (5 ft), or a velocity of 5.5 m/s (18 ft/s) prior to the fure striking the plate
and rebounding. There are five required impact orientations: (1) nose down, (2)
base down, (3) horizontal, {(4) 45° nose down, and {5} 45° base down. The test
directive shall specify which of the following procedures shall be used,

2.1.1 Two-drop procedure. The fuzes are dropped at least twice so that all
combinations identified in Table A4-1 are tested. The developer, tester or
evaluator and gervice review authority may consider a single drop in one or more
orientations adeguate to meet the requirements of this test provided an in-depth
safety analysis or preliminary test results show conclusively that, after one drop
in some orientation, the fuze is obviously damaged beyond use and the safety
features have not been compromised. Two drops are required in all other cases.

Table Ad4~1. Two-drop Test Schedule.

Sample |1 2 3 4 5 6 789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
No.

_— — L ——————

First ARAAA BBBEB B c ¢ ¢ ¢c ¢ DD D DD E E BE E E

Second | A BCDE A BCD E A B € D E A B C D E A B C D E
Drop

Legend:
A - nose down; B - base down; C - horizontal; D - 45° nose down; E - 45° base down

Supereedes page A4-1 of revision B, R4-1 R 2
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2.1.2 Single-drop procedure. For those test items whose cost or availability

nreciudg tnqtinn 25 ireme. aucrh ag anme migoile fuzea and safotv and armine daviecas
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a minimum of five fuzes or inert fuzed munitions shall be dropped once each, one at
each orientation described above. A second drop shall be optional.

2.2 Fuze configuration. Fuzes shall be tested at ambient temperature. All
fuze explosive components shall be present and fuze safety features in use during
the test. An inert lead and booster may be substituted for live components during
production acceptance testing, when permitted by the item specification, or when use
of a live booster constitutes an excessive hazard. The inert lead and booster
components shall have an equivalent weight and configuration.

2.3 Use of a munition. The fuze shall be tested as a separate item or
attached to the inert munition for which it is intended, depending on the normal
method of shipment. 1f the fuze is shipped both separately and attached to its
munition, it shall be tested both ways. For tests involving the use of an inert
projectile, rocket, bomb and sc forth, the munition shall closely simulate the
weight, consistency and weight distribution of the replaced explesives. When a
munition exceeds 250 kg (550 1bs), the fuze may be attarhed to a tegt vehicle which
welighs at least 250 kg (550 lbs). For rockets or guided missiles more than 1.5 m (5

ft) in length, use an inert test wvshicle at least 1.5 m (S5 ft) long. Fuzes that

could be used in a variety of munitions should be mounted on the munition which will

provide the most severe environment based on the safety analyeis or preliminary
testing.

2.2 pApplicable publications. All standards, specifications, drawings,
procedures and manuals which form a part of this test are listed in Section 2 of the
introduction to this standard. Special attention is directed to Navy Bureau of
Yards and Docks Drawing No. 40897, Drop Tower Construction, which describes an
optional test fixture.

2.3 ZIest documentation. Test plans, performance records, equipment,
conditions, results, and analysis shall be documented in accordance with Section 4.8
of the general requirements to this standard.

3. CRITERIA FOR PASSING TEST

3.1 Puze condition. The develcopment test plan or product specification shall
specify one of the pass/fail criteria stated below. 1In genaral. noge-mounted fuzes

UJ.UPPUU ].Il allj' Ul. L noge UDUH 'FIJB-I-LLUDB, ﬂ.ﬂu PIUCI’UULI’IQ DEBB IUZEB uroppeu ].l'l ﬂl’ly
of the base down positions must be safe to use, but are not required to be operable.

3.1.1 Safe to use. At the completion of this test, the fuze shall be safe
for transportation, storage, handling and use in accordance with Paragraph 4.6.2.1a
of the ganeral requirementes to this standard. The fuze does not have to be
operable.

3.1.2 safe to use _and operable. At the completion of this test, the fuze
shall be safe for transportation, storage, handling and use, as well as operable in

accordance with Paragraphs 4 6.2.1a and 4.6.2.2 of the general reguirements to this
standard.

e At R 4 R a—— it AT e~ |
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3.2 pDecision basis. Breakdown, inspection, other appropriate tests and
engineering judgment shall form the basis for the decision that fuzes have passed or
failed the test.

4. EQUIPMENT

4.1 Drop fixture. The 1.5 m (5 ft) height required for this test can be
obtained by using a steel tower, derrick or a horizontal beam extending from an
existing structure. Navy Bureau of Yards and docks Drawing No. 40897, chows the
construction of a typical drop tower. The fixture should allow a quick release
which does not disturb the orientation of the item at the moment of drop.

4.2 Impact plate. The steel plate upon which impact occure shall have a
minimum thicknesa of 75 mm (3 in), a Brinell hardness of 200 or greater, and shall
be solidly supported in a horirontal plane over its entire bearing area by a minimum
thickness of 0.6 m (2 ft) of gravel or concrete. The surface of the impact plate
shall be flat having length and width at least one and one~half (1 1/2) times the
maximum dimension of the test item being dropped. The plate shall be surrcunded on
all four sides by an enclosure of sufficient height and strength to contain the
rebounding test item.

4.3 Gujdance system. Various guidance systems may be employed teo ensure the
correct impact angle. For example, a vertical steel tube may be used for guiding
nose or base impact. However, any guidance shall be positioned high enough above
the striking plate to allow unimpeded fall and rebounding.

4.4 Other equipment. Other supporting equipment, such as temperature
conditioning equipment, an electric hoist, a remotely controlled release, and a fure
recovery work table are recommended.

5. PROCEDURE

5.1 Test setup. Prepare the test equipment as described in Sections 2 and 4.
Refer to the test directive and configure the test items using live or inert
boosters and bare fuzes or fuzee mounted to an appropriate munition.

5.2 Puze orientation. The test item shall bes oriented to impact: (1) nose
down, (2) base down, (3) horizontal, (4) 45° nose down, and (5) 45° base down. The
tolerance from the raequired corientatione shall be + 10 degrees. PFor drops other
than nose or base down, orient the test item to expose the most critical or
vulnerable plane of the fuze to impact. This is determined by engineering judgment
or past experiaence with the design. The orientationa of the test item shall be
recorded.

5.3 Dzop. Drop the test item 1.5 m (5 ft) {(lowest point of tha test item to
point of impact) or achieve an impact velocity of 5.5 m/a (18 ft/s) + 5%. Each test
item phall be dropped twice in accordance with Table R4-1 unless the single-drop
test deocribed in Paragraph 2.1.2 has been specified in the test diractive.

5.4 Recovery. Before handling, examine the dropped assembly for visible
evidence of unsafe conditicns. Recover the fuze using approved recovery methods.

Supersedes page A4-3 of revision B. A4-3 R
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5.5 Safety compliance. Inspect each fuze to determine that it is safe to use
in accordance with Paragraph 4.6.2.1a of the general requirements to this standard.

5.6 Continue testing. Continue testing the specified number of items. The
test munition and steel impact plate may be reused as long as they are not damaged
or work hardened to the extent that they influence further tests.

5.7 Operational compliance. If operation of the fuze is specified by the
test directive, perform appropriate additional tests and evaluate the results in
accordance with Paragraph 4.6.2.2 of the general requirements to this standard.

6. ALTERNATE AND OPTIONAL TESTS

€.1 Extreme temperature. Preconditioning fuzes to extreme temperatures such
ap +71°C (+160°F) and -54°C (—-65°F) may be specified as additional requirements.

6.2 Impact surface. Soft earth, water, fiberboards, or similar substances
may be specified during fuze development, if the fuze is considered to be more

vulnerable to a2 shock of low peak acceleration and long duration.

6.3 Drop height. Drop testing at different heights, such as, 2.1, 3.0, 3.7,
and 4.5 m (7, 10, 12, and 15 ft) may be specified as additional reguirements.

6.4 Fuze pafety features. The test may be performed with each safety feature
alternately disabled to demonstrate the ability of remaining safety features to
provide independent safety.

7. RELATED INFORMATION

None.

Supersedes page A4-4 of revision B. Ad-4




MIL-STD~-331B

4.3 Bubble method. A transparent-wall vacuum veesel large enough to hold the
test fuze; a system for partially filling the vessel with an appropriate test liquid
{for example, water containing a wetting agent) to cover the fuze; vacuum equipment
for evacuating the space above the liquid to a pressure of 250 mm of mercury (mm
Hg); a gage to indicate the vacuum during the test; and equipment for lowering and
raising the fuze. into and out of the test ligquid. See 6.5 for recommendations.

4.4 Safety equipment. Safety features and precautions must be established
which consider the possibility of failure of the pressure vessel or a sudden
structural fajlure of the fuze with release of pressure and violent expulsion of
fuze parts or inadvertent initiation of explosives which may be in the fuze.

- pe—

5. PROCEDURE
5.1 e est.

5.1.1 Fuze with tesat port — filled or not filled. Either the halogen or

helium gas method may be used depending on equipment availablilty or the individual
fuze specification. The equipment used must be calibrated with the appropriate leak
standard before performing the test.

5.1.1.1 Halogen gas method. If the fuze iam or igs not filled with a

tracer gas, and has a test port or tube leading teo the internal cavity, connect the

test port or tube to a source of halogen gas. Pressurize the fuze cavity to 0.1 MPa
{15 psig} with a halogen gas. Use the probe of the halogen leak detector, with the

instrument set on its highest sensitivity scale to inspect all surfaces, joints and

seals of the fuze. If leakage is observed, the sensitivity range must be varied

until the rate of leakage is determined.

5.1.1.2 Helium gas method. If the fuze 18 or is not filled with a
tracer gas and has A test port or tube leading to the internal cavity, place the
fuze in the vacuum test chamber of the mass spectrometer leak detector. Connect the
test port or tube to a vacuum pump and a source of helium. BEvacuate the fuze to a
preepure of 50 + 10 mm Hg absclute, and then close the valve to the pump.

Pressurize the fuze cavity to 0.1 MPa (15 psig) with helium. Operate the leak
detector and observe for leakage.

5.1.2 Fuge with no test port - tracer or gas—filled. Either the halogen
or heljum gas method may be used depending on egquipment availability or the

individual fuze specification. The equipment used must be calibrated with the

appropriate leak gtandard before performing the test.
5.1.2.1 Halogen gas method. If the fuze is filled with a halogen

tracer gas, the fuze shall be inspected over ite surfaces, joints, and seals using
the probe of a halogen leak detector. The instrument shall be set on a sensitivity
scale to indicate a leak rate of 1 x 107 atm cc/s. Unless the concentration of the
halogen gas is known, any indication of leakage is unacceptable. A supplementary
gross leak test shal)l be performed if an acceptable leak rate is indicated during
this gas test.

5.1.2.2 Helium gas method. If the fuze is filled with helium as a
tracer gas, place the fuze in the mass spectrometer leak detector test chamber.
Operate the egquipment to evacuate the test chamber and observe for leakage. A
supplementary gross leak test shall be performed if an acceptable leak rate is

c8-3




MIL-STD-331B
NOTICE 1

indicated during this gas test.

5.1.3 Fuze with no test port - not filled. The mass spectrometer used
must be calibrated with the appropriate leak standard before performing the test.

5.1.3.1 Helium gas method. TIf the fuze is sealed without a trace
gas, and neither a test port nor an entrance tube is provided, place the fuze in a
preasura vessel. Close the vessel and decrease the pressure to less than 50 mm Hg
absolute to remove air from the vessel. No holding time is required. Increase the
pressure to 0,100 + 0.003 MPa (15 #* 0.5 psBig) using helium. Maintain the pressure
for 4 * 0.1 hr. Reduce the pressure to atmospheric conditions, open the vessel and
remove tha fuze. Flush the exterior of the fuze with compressed air. Within 15
minutes after reduction of the pressure from 0.1 MPa (15 psig), place the fuze in
the mass spectrometer test chamber and observe for leakage. The internal free gas
volume or cavity of the fuze has a direct effect on the attainable sensitivity of
this procedure because of the variability of the resulting helium concentration

inside the fuze. The duration of pressurization given is for a fuze with an

internal free air volume of about one cc (0.06 cu in). The mass spectrometer leak
test shall be operated on a scale setting sensitive enough to detect leak rates of 1
x 10* atm c¢c/s. The procedure then will detect a leak rate of approximately 1 x 104
atm cc/s. The pressurization duration shall be increased to 12 hours for fuze
internal free gas volumes between 1 and 5 c¢c¢, and to 24 hours for gas volumes
between 5 and 10 cc. Larger internal gas volumes will require longer pressurization
durations which may not be practical. See paragraph 6.3 and reference 7.3 for
further information. Any indication of leakage is unacceptable. A supplementary
grogs leak test shall be performed if an acceptable leak rate is indicated during
this test.

5.2 Groes leak test.

$.2.1 Bubble method, Place the fuze in a transpsarent wall pressure - —-
vessel containing a suitable leak test liquid. There should be sufficient test
ligquid in the vacuum vessel sc that when immersed, the fuze will be at least 25.4 mm
(1 in) below the liquid level. Place the fuze on the elevating platform in the
raised position. Buoyant fuzes shall be secured to the platform. Close the vessel
and reduce the pressure in ths air Space above the J.J.q‘liiﬁ surface to a value
dependent on the subsequent depth of the test fuze. The air pressure value is
chosen so that when the fuze is immersed, the total external pressure on the fuze
resulting from the air space pressure, and the pressure from the test liquid head is
lese than prevailing ambient pressure. If the depth of water on the fuze ims less
than 127 mm (5 in) at it deepest, then a reduction in air pressure of 10 mm Hg (0.3%
in Hg} is sufficient. Ten mm of mercury is egqual to 137 mm (5.4 in)} of water. Then
quickly and completely immerse the fuze in the test liquid by lowering the -platform.- -
Reduce the pressure of the air space above the liquid to 600 + 10 mm Hg (23.6 + 0.39
in Hg) abeolute, and hold constant during the observation period of two minutes. A
steady stream Or recurring succession of smal)l bubbles from the fuze indicates
leakage. If large bubbles are obgserved at any time, the test must be immediately
concluded. After the observation pariod, lift the fuze clear of the test liquid,
and then allow the air pressure above the liquid to return to atomspheric. Retrieve
the fuze from the vessel, and remove its surface liquid by blowing, blotting, or air
drying.

5.2.2 Volume-sharing method. The volume-sharing leak test method may be
appropriate for testing fuzes when some question of test liguid compatibility with

Supersedes page CB-4 of revision B. cB~4 T ; -
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TEST ES

SIMULATED PARACHUTE AIR DELIVERY

l. PURPOSE

This is a field safety and reliability test simulating air delivery of
packaged fuzes or fuzed munitions. The fuzes must withstand the forces encountered
in low-velocity, high-velocity (if required) and malfunctioning air delivery drops.

2. DESCRIPTION

2.1 General. In this test, packaged fuzes and thosa asgembled to warheads or
complete rounds are subjected to impacts encountered in low-velocity, high-velocity
and malfunctioning parachute delivery.

2.1.1 Low~velocity simulation, Fuzes are subjected to an impact velocity of
B.7 m/s {2B.5 ft/s).

2.1.2 Hajlfupnctioning drop simulation. Fuzes are subjected to an impact
velocity of 45.7 m/s (150 fC/s).

2.1.3 High-velocity drop gimulation {if required). Fuzes are subjected to an
impact velocity of 27.4 mfs {50 ft/s).

2.2 FXuze configoration. The fuzes are tested in their standard package, unit
or bulk, or assembled to associated munitions. BRAll explosive elements are present
in the fuze during the test. Warheads and other componentg may be inertly loaded.

2.3 PRumber of drops. Each test article is dropped once per impact
orientaticn of nose up, nose down and sldeways.

2.4 Applicable publicatjong, All standards, specifications, drawings,
procedures and manuale which form a part of "thie-~test are listed in .S8ection-2 of the
introduction to this standard.

2.5 Iest documentation. Test plans, performance records, equlpment, -~ =
conditions, results, and analysis shall be documented in accordance with Section 4.8
of the general reguiremente to this standard.

3. CRITERIA FOR PASSING TEST

3.1 Low-velocity and high-velocity test. At the completion of this test, the
fuzes shall be safe for transportation, storage, handling and use, as well as

operable in accordance with Paragraphs 4.6.2.1a and 4.6.2.2 of the -general
requirements to thies standara.
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3.2 Malfunctioning test., At the completion of this test, the fuzes shall be
safe for disposal in accordance with Paragraph 4.6.2.1b of the general requirements

3.3 Decision basis. Breakdown, inspection, other appropriate testa and
engineering judgment shall form the basis for the decision that fuzes have passed or
failed the test.

4. EQUIPMENT

4.1 Drop tower. A suitable drop tower, boom arrangement or crane with gquick-
release mechanism may be used for free fall drops.

4.2 Jpcceleration device. A suitable acceleration device may be used to
achieve the specified impact velocity in the malfunctioning drop.

4.3 Impact surface. An impact area of compact scil or level hard surface
shall be used.

4.4 Test artjcles. Fuzes, warheads, or complete rounds in packaged condition
shall be used in gquantities specified by the test directive.

4.5 Rigging. Standard air delivery rigging egquipment, including containers,
platforms, and energy absorbers shall be used as required. Retardation devices such
as a pilot parachute may be used to ensure the item will impact at the desired
orientation and at the required impact velocity.

4.6 Ancillary equipment. Photographic, radiographic, telemetry and
disagssembly equipment shall be used as required.

5, PROCEDURE
Note: An acceleration device may be used in lieu of free fall to obtain the -
impact velocity. :

5.1 Rigging test artjicles. Prepare the air delivery system to be dropped by
stacking packaged fuzes or fuzes assembled to warheads or complete rounds in the

normally shipped orientation. Stacking shall be in accordance with the test
directive. Dummy components may be used as partial loading to simulate fuzes or
other ammunition components. The rigging instructions shall be epecified in the
test directive. An éxample is shown in Figure E5-1.

. 5.2 Low-velocity test. Release the air delivery Bystem to impact at a
minimum velocity of 8.7 m/s (2B.5 ft/s) on compact soil or a level hard surface and
impacting with the energy absorber on the undereide of the load to simulate a low-
velocity parachute delivery.

5.3 Malfunctioning test. Release the air delivery system to impact at a

minimum velocity of 45.7 m/s (150 ft/s) onto compact soil or a level hard surface to
simulate the malfunction velocity in the parachute delivery.

5.4 High-velocity test. See Section 6.2.
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5.5 Disassembly. Disassemble the air delivery system. Determine by means of
radiographic examination and disassembly or other appropriate methods whether the

fuzes have been armed or functioned and are safe to handle. For fuzes subjected to
the low-velocity drop, use suitable tests to determine operability.

6. ALTERNATE AND OPTIONAL TESTS

6.1 System without energy absorbergs, Alternatively, drop an air delivery
system without energy absorbers and without stabilization to impact at a velocity
between 24.4 m/s (BO ft/s) and 30.5 m/s (100 ft/s) in the most vulnerable attitude
onto a hard surface, such as steel or concrete as a means of determining minimum
damage and hazards to be expected in a malfunctioning parachute delivery.

6.2 High-velocity test. Although no formal requirement exists for high
impact velocities in the range of 21 to 27.4 m/s (70 to 90 ft/m), it is tactically
desirable to deliver fuzes and ammunition in this range of vertical impact
velocities. If fuzes and components are satisfactory as tested in Paragraphs 5.2
and 5.3, above, it is suggested that a system drop be made to impact at high-
velocity using rigging instructions specified in the test directive. Fuzes and
components should be safe to handle and use and be operable in accordance with
h 21

y
pead . s

7. RELATED INFORMATION

7.1 Journa t e Seri umber 40 of the JAN Fuze Committee, "Air
Delivery of Ammunition and Explosives by Parachute,”™ 1 September 1965.

7.2 AR 705-35, Criterja for Air Portability and Air Drop of Materiel, 20

October 1967.
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PACKAGED FUZES
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BINDING NOT SHOWN

Figure ES5-1. Example of Simulated Load.
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